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(57)Abstract 

PROBLEM TO BE SOLVED: To improve rotation control 
over display particles with an external electric field, to 
quicken response at the time of image display operation, 
and to make a high-contrast image display by forming 
the display particles of a polarized dielectric substance. 
SOLUTION: The display particles 3 are formed of white 
ferroelectric balls of barium titanate as a raw material 
and each ferroelectric ball has its upper hemispherical 
part colored in blue and its lower hemispherical part 
colored in white and is polarized so that there are more 
negative electric charges in the upper hemispherical part 
than in the lower hemispherical part. Therefore, display 
particles 3 which are sandwiched between an X 
electrode 5 and a Y electrode 6 are oriented according 
to the polarity of a power source 9. Namely, when the Y 
electrode 6 is an anode, the ball rotates so that the blue 
part where there are more electric charges approaches 
the Y electrode 6 and the ball becomes stable where the 
peak of the blue part is the closest to the Y electrode 6. 

Further, display particles 3 held between the X electrode 5 and Y electrode 7 are oriented 
according to the polarity of the power source 1 0. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image display device which is the image display device which performs image 
display by distributing the particle for a display which has the front face constituted by two or 
more sorts of fields where the electrification nature and the color in the inside of an insulating 
liquid differ from each other in an insulating liquid, controlling the electric field added to the 
particle for a display, and rotating the particle for a display, and is characterized by for said 
particle for a display to consist of dielectric matter by which polarization was carried out. 
[Claim 2] The image-display medium which is an image-display medium for perform image display 
by hold the capsule for a display which connotes the particle for a display which has the front 
face constitute by two or more sorts of fields where the electrification nature and the color in 
the inside of an insulating liquid differ from each other , and an insulating liquid to a base 
material , control the electric field add to the particle for a display , and rotate the particle for a 
display , and is characterize by for said particle for a display to consist of dielectric matter by 
which polarization be carried out . 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to media for a display, such as a display panel 
which displays image information, such as an alphabetic character, a graphic, and video, or an 
image display sheet, by rotating an image display device and an image display medium, and the 
particle classified by color in detail by electric field. 
[0002] 

[Description of the Prior Art] The particle rotation mold display which performs image display 
using the particle for a display of a configuration of that every [ of spherical matter which is 
indicated by each specification of U.S. Pat. No. 4,143,103 and 4,126,854 / a semi-sphere ] was 
classified by color conventionally is known. 

[0003] Said particle for a display is obtained by coloring one half, such as glass of the shape for 
example, of a ball, with a color etc. Therefore, the quality of the material which constitutes the 
front face of one particle for a display is constituted so that it may differ a semi-sphere every. 
[0004] Here, an electric double layer is formed in the interface of a high insulation liquid and a 
particle as fields, such as electrochemistry, are sufficient and it is known, but since the 
ingredients with which the particle for a display of said configuration constitutes the front face 
differ for every semi-sphere, it differs from each other for every semi-sphere, the electrification 
nature of surface charge, i.e., amount, in the inside of a high insulation liquid, consequently an 
electric dipole is formed in the particle for a display in a high insulation liquid. 
[0005] And the high insulation liquid which distributed the particle for a display of said 
configuration is ****(ed) with two insulating plates, and the particle rotation mold display of a 
publication is constituted by said each official report by forming so that X electrode may be 
intersected perpendicularly with one side of the insulating plate and Y electrode may be mutually 
intersected perpendicularly with another side. 

[0006] In the particle rotation mold display of said configuration, according to a suitable power 
source, an electrical potential difference is applied between said X electrodes and Y electrodes, 
it is the interaction of the electric field generated in that case, and said electric dipole, and image 
display is performed by controlling the direction of orientation of said particle for a display. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional particle rotation mold 

display mentioned above, the contrast of the displayed image was inadequate. 

[0008] When reversing the direction of electric field, specifically, many particles for a display with 

imperfect rotation existed. It is mentioned that the electric dipole moment of the particle for a 

display is small, and the responsibility over external electric field is bad as this cause. 

[0009] Because, although the color which combines the electrification controllability for obtaining 

the big electric dipole moment and good coloring nature needs to be chosen since the color 

which colors the semi-sphere of a particle performs coloring and formation of an electric dipole, 

said particle for a display the color which there is no color which shows sufficient electrification 

controllability and coloring nature actually, gives priority to coloring nature for image display, and 

is inferior to an electrification controllability — not choosing — it is because it does not obtain. 
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therefore the electrification nature of the particle for a display in a high insulation liquid becomes 
inadequate and the electric dipole moment becomes small. 

[0010] It is made in order that this invention may solve the trouble mentioned above, and the 
display control by external electric field is good, a response is quick, and contrast aims at 
offering a high display panel or the medium for a display. 
[0011] 

[Means for Solving the Problem] In order to attain this purpose, the image display device of this 
invention according to claim 1 The particle for a display which has the front face constituted by 
two or more sorts of fields where the electrification nature and the color in the inside of an 
insulating liquid differ from each other It is characterized by performing image display and said 
particle for a display consisting of dielectric matter by which polarization was carried out by 
distributing in an insulating liquid, controlling the electric field added to the particle for a display, 
and rotating the particle for a display. 

[0012] The dielectric matter by which polarization was carried out is obtained by carrying out the 
electric polarization of the ferroelectric substance under predetermined electric field. 
[0013] Said ferroelectric substance maintains polarization, even if it carries out electric 
polarization and electric field are lost by external electric field, and generally it is matter with a 
high dielectric constant. Specifically, barium titanate, lead titanate, zirconia titanic-acid 
zirconia ****, lithium niobate. etc. are mentioned. 

[0014] While carrying out the electric polarization of the particle which consists of such 
dielectric matter, the particle for a display is obtained by coloring a part of the particle front face 
[ at least ] so that it may be colored by the color from which the particle front face differs 
according to the direction of polarization. 

[0015] In this case, since the electric dipole moment is formed of polarization, the color used for 
coloring of a particle does not need to take an electrification controllability into consideration, 
and can choose it only by the color. Therefore, the particle for a display which has the big 
electric dipole moment and clear color specification can be obtained, the rotation and orientation 
control of the particle for a display by external electric field are performed good, the response at 
the time of image display actuation is quick, and the contrast of a display image is also high. 
[001 6] Moreover, the particle for a display which has the front face where an image display 
medium according to claim 2 is constituted by two or more sorts of fields where the 
electrification nature and the color in the inside of an insulating liquid differ from each other. By 
holding the capsule for a display which connotes an insulating liquid to a base material, 
controlling the electric field added to. the particle for a display, and rotating the particle for a 
display, it is for performing image display and is characterized by said particle for a display 
consisting of dielectric matter by which polarization was carried out. 

[001 7] Said capsule for a display is the functional particle which connoted and constituted said 
particle for a display and insulating liquid from wallplates, such as resin. Therefore, since the 
container holding an insulating liquid etc. can become unnecessary and said capsule for a display 
can be made to hold to the base material of arbitration, such as paper, while a response is quick 
and being able to perform image display of high contrast, it is lightweight, and excels in portability 
and an image display medium with easy handling is obtained. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0019] Drawing__l is drawing which is the gestalt of operation of the first of this invention and in 
which showing the structure about the display unit 1 as an image display device. In addition, let 
this display unit 1 be the thing of a configuration of that image display can be checked from the 
bottom in drawing 1 . 

[0020] Said display unit 1 consists of the panel base material 2, the particle 3 for a display, the 
insulating liquid 8, the X electrode 5, the Y electrodes 6 and 7. power sources 9 and 10 for 
control, an insulator base 11. and an insulating protective layer 12. 

[0021] Many openings 4 are established in the interior of said panel base material 2, and the 
endocyst of the insulating liquid 8 and the particle 3 for a display is carried out to the interior of 
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each of that opening 4. 

[0022] The reinforcement as a panel can use plastics, such as polyethylene or polystyrene, an 
elastomer, etc. transparently [ said panel base material 2 ] to extent which can distinguish 
coloring of the particle 3 for a display that what is necessary is just fully. 

[0023] The diameter of the opening 4 formed in said panel base material 2 has the desirable 1.5 
thru/or 2 double forward back of the mean particle diameter of the particle 3 for a display so 
that the particle 3 for a display may be able to rotate. 

[0024] As said insulating liquid 8, high insulation liquids, such as a silicone oil, toluene, a xylene, 
and isoparaffin, are suitable. 

[0025] Moreover, the X electrode 5 and the Y electrodes 6 and 7 are formed in said panel base 
material 2 top and bottom in drawing 1 . 

[0026] The X electrode 5 is the electrode pattern of the shape of a straight line which arranged 
two or more to the space and the perpendicular direction in drawing 1 , and was formed in them. 
[0027] The Y electrodes 6 and 7 are the electrode patterns of the shape of a straight line 
extended by the space and the perpendicular direction in drawing 1 , and are constituted by 
transparent electrodes, such as ITO. 

[0028] The Y electrodes 6 and 7 and the X electrode 5 are constituted so that it may cross at 
the include angle near a rectangular cross or it mutually, and between the X electrode 5 and the 
Y electrode 6 and between the X electrode 5 and the Y electrode 7, the power sources 9 and 10 
for control are connected. Therefore, it goes over a part for the intersection which the Y 
electrodes 6 or 7 and the X electrode 5 overlap all over said panel base material 2, it forms the 
so-called matrix, and drives it by time sharing. This time-sharing drive is performed by driver 
elements, such as IC which is not illustrated. 

[0029] Moreover, the perimeter and the lower part of said X electrode 5 are covered with the 
insulator base 11, and the perimeter and the upper part of said Y electrodes 6 and 7 are covered 
with the transparent insulating protective layer 12. Said especially insulator base 1 1 hopes that it 
is not transparent, glass, phenol resin, etc. are used, and synthetic resin, glass, etc., such as poly 
car PONETO with good transparency, polystyrene, and an acrylic, are used as said insulating 
protective layer 12. 

[0030] Said particle 3 for a display uses as a raw material the ferroelectric ball of the white 
which consists of barium titanate of about 0.05mm of mean diameters, as shown in drawing 2 . a 
part for the Johan bulb of the ferroelectric ball — blue — presenting (a blue part being called 
hereafter) — a bottom semi-sphere part — white — presenting (a white part being called 
hereafter) — polarization is carried out and said top semi-sphere part is constituted so that a 
negative charge may recognize a large number existence more as compared with said bottom 
semi-sphere part. 

[0031] Therefore, according to the polarity of a power source 9, orientation of the X electrode 5, 
the Y electrode 6, and the particle 3 for a display inserted in between is carried out. That is, as 
shown in drawing 1 , when the Y electrode 6 is an anode plate, it rotates so that a blue part with 
many negative charges may approach the Y electrode 6, and it is stabilized after the top-most 
vertices of the blue part have approached said Y electrode 6 most. 

[0032] Moreover, according to the polarity of a power source 1 0, orientation of the particle 3 for 
a display inserted between the X electrode 5 and the Y electrode 7 is carried out like the above. 
That is, when the Y electrode 7 is cathode, it rotates so that a white part with much positive 
charge may approach the Y electrode 7, and it is stabilized after the top-most vertices of the 
white part have approached said Y electrode 7 most. 

[0033] And the image of arbitration can be displayed by switching the polarity of power sources 
9 and 10 corresponding to the image data which should be displayed. 

[0034] Here, the manufacture approach of said particle 3 for a display is explained using drawing 
3 thru/or drawing 5 . 

[0035] Drawing 3 is drawing showing an electric polarization process. 
[0036] First, the coat 22 of polyvinyl alcohol is formed on the lower electrode plate 21 by 
distributing the dielectric ball 24 in the water solution of polyvinyl alcohol, coating these 
dispersion liquid on the lower electrode plate 21 by the spin coater, and drying this. At this time. 
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for the volume decrease of the polyvinyl alcohol coat 22 by evaporation of moisture, as shown in 
drawing 3 , the upper half of the dielectric ball 24 is exposed, and a lower half is supported so 
that it may be buried in the polyvinyl alcohol coat 22. 

[0037] And the electric polarization of the dielectric ball 24 is carried out by dipping into the 
liquid 26 of high insulation filled by the container 28 where the up electrode plate 23 is contacted 
to said upper half of the dielectric ball 24 applied on the lower electrode plate 21. and connecting 
power-source 25 between the up electrode plate 23 and the lower electrode plate 21. for 
example, impressing the electrical potential difference of about 3kV for about 10 hours. Then, it 
takes out from a container 28, and the up electrode plate 23 is removed and is fully dried. 
[0038] The polarization plate 20 with which the dielectric ball 24 by which polarization was 
carried out by the above approach so that the upper part might serve as straight polarity and the 
lower part might serve as negative polarity was held at the lower electrode plate 21 and which is 
shown in drawing 4 is obtained. 

[0039] Next, as shown in drawing 5 , the sample table 31 of vacuum evaporationo equipment 30 
is equipped with said polarization plate 20. By setting the inside of vacuum evaporationo 
equipment 30 as a high vacuum condition, and heating said charge 33 of vacuum evaporationo 
material on said heating plate 32, after putting the charge 33 of vacuum evaporationo material of 
the copper phthalocyanine which presents blue on the heating plate 32 The film of the copper 
phthalocyanine which presents blue to the front face of the semi-sphere part which has exposed 
the dielectric ball 24 is vapor-deposited. 

[0040] If it dips in the acetone which added the surface active agent, when it picks out said 
polarization plate 32 from vacuum evaporationo equipment 30 after vacuum evaporationo 
termination, and the polyvinyl alcohol coat 22 will swell and soften, said dielectric ball 24 is 
separated from said polyvinyl alcohol coat. 

[0041] The particle 3 for a display which electric polarization was carried out [ particle ] to the 
big electric dipole moment as shown in drawing 2 by the above process, and had two colors 
allotted along the direction of polarization is obtained. 

[0042] Using coating equipment, 2 acidity-or-alkalinity silicone rubber which distributed the 
particle 3 for a display obtained as mentioned above is fabricated to tabular [ with a thickness of 
2mm ], and carries out heat hardening about 90 minutes at about 70 degrees C. And the panel 
base material 2 equipped with the particle 3 for a display into the spherical opening 4 filled with 
the insulating liquid 8 which consists of silicone oil is obtained by dipping the obtained silicone 
rubber plate into silicone oil for about 48 hours, and expanding silicone rubber. 
[0043] Then, a display unit 1 is obtained by putting said panel base material 2 between the 
insulating base 1 1 which is the glass plate with which the X electrode 5 which consists of a 
transparent electrode was formed, and the insulating protective layer 12 which is the glass plate 
with which the Y electrodes 6 and 7 which consist of a transparent electrode were formed. 
[0044] Next, the image display medium 40 which is the gestalt of operation of the second of this 
invention is explained with reference to a drawing. 

[0045] In drawing 6 . the binder layer 42 is formed in the front face of a base material 41. and, as 
for the image display medium 40, the capsule 44 for a display is held at the binder layer 42. Here, 
when the bottom semi-sphere part is buried in the binder layer 42, the capsule 44 for a display is 
held at the binder layer 42, and exposes a top semi-sphere part for image display. 
[0046] By using the particle 43 for a display, and the high insulation liquid 45 as an endocyst 
object, this endocyst object is enclosed with wallplates, such as resin, and said capsule 44 for a 
display is constituted. 

[0047] As said base material 41, various papers, plastic film, paper, the synthetic paper of a film, 
etc. are used 

[0048] The thing same as the particle 43 for a display and a high insulation liquid 45 as the 
gestalt of said first operation can be used. 

[0049] The capsule 44 for a display of said configuration is the following, and is made and 
obtained. 

[0050] Namely, by distributing the particle 43 for a display in the liquid of high insulation, mixing 
[ said dispersion liquid and ] and agitating the water with which these dispersion liquid and an 
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almost equivalent emulsifier were added using a surfactant etc. The capsule 44 for a display of 
said configuration is obtained by obtaining an 0/W emulsification object, adding the prepolymer 
of the matter used as said wallplate. for example, melamine formaldehyde resin, and carrying out 
the hardening reaction of said prepolymer at about 70 degrees C from an aqueous-phase side, 
next, for 2 hours. 

[0051] In this way, the image display medium 40 shown in draw i n g 6 is obtained by making the 
water solution of high polymers, such as a polyvinyl pyrrolidone which constitutes the binder 
layer 42, distribute the obtained capsule 44 for a display, applying these dispersion liquid to a 
base material 41 using coating equipment, and drying this. 

[0052] Like the insulator base 11 in a gestalt and the insulating protective layer 1 2 of said first 
operation, by putting between the plate-like part material of a lot or films with which the 
electrode was formed in the shape of a matrix, and impressing the electric field according to a 
picture signal, the image display medium 40 of said configuration can rotate the particle 43 for a 
display, and can carry out image display. 

[0053] Also moreover, by letting said image display medium 40 pass in said gap using the external 
electric-field generator of a configuration of having arranged two needle electrodes which 
separate a predetermined gap and counter in the shape of Rhine, impressing the electrical 
potential difference according to a picture signal to each needle electrode Like the printed paper, 
it is lightweight, and the image display medium 40 which could display the image of arbitration on 
the image display medium 40, and displayed the image is excellent in portability, and easy 
handling. 

[0054] In addition, various modification is possible for this invention within limits which are not 

limited to the gestalt of the operation explained above and do not change the summary. 

[0055] For example, like the gestalt of operation mentioned above, electric polarization and 

coloring may be performed separately and may be performed to coincidence. 

[0056] Moreover, not only two colors but more than it is sufficient as the color scheme on the 

front face for a display of a particle. 

[0057] 

[Effect of the Invention] Like [ it is ****** from having explained above and ], according to the 
image display device of this invention according to claim 1 , the roll control of the particle for a 
display by external electric field is performed good, the response at the time of image display 
actuation is quick, and image display of high contrast can be performed. 
[0058] Moreover, since according to the medium for image display according to claim 2 the 
container holding an insulating liquid etc. can become unnecessary and said capsule for a display 
can be made to hold to the base material of arbitration, such as paper, while a response is quick 
and being able to perform image display of high contrast, it is lightweight, and excels in portability 
and handling can offer the easy medium for image display. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to media for a display, such as a display panel 
which displays image information, such as an alphabetic character, a graphic, and video, or an 
image display sheet, by rotating an image display device and an image display medium, and the 
particle classified by color in detail by electric field. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The particle rotation mold display which performs image display 
using the particle for a display of a configuration of that every [ of spherical matter which is 
indicated by each specification of U.S. Pat. No. 4,143,103 and 4,126,854 / a semi-sphere ] was 
classified by color conventionally is known. 

[0003] Said particle for a display is obtained by coloring one half, such as glass of the shape for 
example, of a ball, with a color etc. Therefore, the quality of the material which constitutes the 
front face of one particle for a display is constituted so that it may differ a semi-sphere every. 
[0004] Here, an electric double layer is formed in the interface of a high insulation liquid and a 
particle as fields, such as electrochemistry, are sufficient and it is known, but since the 
ingredients with which the particle for a display of said configuration constitutes the front face 
differ for every semi-sphere, it differs from each other for every semi-sphere, the electrification 
nature of surface charge, i.e., amount, in the inside of a high insulation liquid, consequently an 
electric dipole is formed in the particle for a display in a high insulation liquid. 
[0005] And the high insulation liquid which distributed the particle for a display of said 
configuration is ****(ed) with two insulating plates, and the particle rotation mold display of a 
publication is constituted by said each official report by forming so that X electrode may be 
intersected perpendicularly with one side of the insulating plate and Y electrode may be mutually 
intersected perpendicularly with another side. 

[0006] In the particle rotation mold display of said configuration, according to a suitable power 
source, an electrical potential difference is applied between said X electrodes and Y electrodes, 
it is the interaction of the electric field generated in that case, and said electric dipole, and image 
display is performed by controlling the direction of orientation of said particle for a display. 
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2.**** shows the word which can not be translated. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Like [ it is ****** from having explained above and ], according to the 
image display device of this invention according to claim 1 , the roll control of the particle for a 
display by external electric field is performed good, the response at the time of image display 
actuation is quick, and image display of high contrast can be performed. 
[0058] Moreover, since according to the medium for image display according to claim 2 the 
container holding an insulating liquid etc. can become unnecessary and said capsule for a display 
can be made to hold to the base material of arbitration, such as paper, while a response is quick 
and being able to perform image display of high contrast, it is lightweight, and excels in portability 
and handling can offer the easy medium for image display. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the conventional particle rotation mold 
display mentioned above, the contrast of the displayed image was inadequate. 
[0008] When reversing the direction of electric field, specifically, many particles for a display with 
imperfect rotation existed. It is mentioned that the electric dipole moment of the particle for a 
display is small, and the responsibility over external electric field is bad as this cause. 
[0009] Because, although the color which combines the electrification controllability for obtaining 
the big electric dipole moment and good coloring nature needs to be chosen since the color 
which colors the semi-sphere of a particle performs coloring and formation of an electric dipole, 
said particle for a display the color which there is no color which shows sufficient electrification 
controllability and coloring nature actually, gives priority to coloring nature for image display, and 
is inferior to an electrification controllability — not choosing — it is because it does not obtain, 
therefore the electrification nature of the particle for a display in a high insulation liquid becomes 
inadequate and the electric dipole moment becomes small. 

[0010] It is made in order that this invention may solve the trouble mentioned above, and the 
display control by external electric field is good, a response is quick, and contrast aims at 
offering a high display panel or the medium for a display. 



[Translation done.] 



http://www4.ipdLncipi.gojp/cgi-bin/tran_web.cgi.eije 



05/06/28 



^ ' JP.1 0-21 4050.A [MEANS] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1/4 ^-v 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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MEANS 



[Means for Solving the Problem] In order to attain this purpose, the image display device of this 
invention according to claim 1 The particle for a display which has the front face constituted by 
two or more sorts of fields where the electrification nature and the color in the inside of an 
insulating liquid differ from each other It is characterized by performing image display and said 
particle for a display consisting of dielectric matter by which polarization was carried out by 
distributing in an insulating liquid, controlling the electric field added to the particle for a display, 
and rotating the particle for a display. 

[0012] The dielectric matter by which polarization was carried out is obtained by carrying out the 
electric polarization of the ferroelectric substance under predetermined electric field. 
[0013] Said ferroelectric substance maintains polarization, even if it carries out electric 
polarization and electric field are lost by external electric field, and generally it is matter with a 
high dielectric constant. Specifically, barium titanate, lead titanate, zirconia titanic-acid 
zirconia lithium niobate, etc. are mentioned. 

[0014] While carrying out the electric polarization of the particle which consists of such 
dielectric matter, the particle for a display is obtained by coloring a part of the particle front face 
[ at least ] so that it may be colored by the color from which the particle front face differs 
according to the direction of polarization. 

[001 5] In this case, since the electric dipole moment is formed of polarization, the color used for 
coloring of a particle does not need to take an electrification controllability into consideration, 
and can choose it only by the color. Therefore, the particle for a display which has the big 
electric dipole moment and clear color specification can be obtained, the rotation and orientation 
control of the particle for a display by external electric field are performed good, the response at 
the time of image display actuation is quick, and the contrast of a display image is also high. 
[0016] Moreover, the particle for a display which has the front face where an image display 
medium according to claim 2 is constituted by two or more sorts of fields where the 
electrification nature and the color in the inside of an insulating liquid differ from each other. By 
holding the capsule for a display which connotes an insulating liquid to a base material, 
controlling the electric field added to the particle for a display, and rotating the particle for a 
display, it is for performing image display and is characterized by said particle for a display 
consisting of dielectric matter by which polarization was carried out. 

[001 7] Said capsule for a display is the functional particle which connoted and constituted said 
particle for a display and insulating liquid from wallplates, such as resin. Therefore, since the 
container holding an insulating liquid etc. can become unnecessary and said capsule for a display 
can be made to hold to the base material of arbitration, such as paper, while a response is quick 
and being able to perform image display of high contrast it is lightweight, and excels in portability 
and an image display medium with easy handling is obtained. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0019] Drawing 1 is drawing which is the gestalt of operation of the first of this invention and in 
which showing the structure about the display unit 1 as an image display device. In addition, let 
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this display unit 1 be the thing of a configuration of that image display can be checked from the 
bottom in drawing 1 . 

[0020] Said display unit 1 consists of the panel base material 2, the particle 3 for a display, the 
insulating liquid 8, the X electrode 5, the Y electrodes 6 and 7, power sources 9 and 10 for 
control, an insulator base 11, and an insulating protective layer 12. 

[0021] Many openings 4 are established in the interior of said panel base material 2. and the 
endocyst of the insulating liquid 8 and the particle 3 for a display is carried out to the interior of 
each of that opening 4, 

[0022] The reinforcement as a panel can use plastics, such as polyethylene or polystyrene, an 
elastomer, etc. transparently [ said panel base material 2 ] to extent which can distinguish 
coloring of the particle 3 for a display that what is necessary is just fully. 

[0023] The diameter of the opening 4 formed in said panel base material 2 has the desirable 1.5 
thru/or 2 double forward back of the mean particle diameter of the particle 3 for a display so 
that the particle 3 for a display may be able to rotate. 

[0024] As said insulating liquid 8, high insulation liquids, such as a silicone oil, toluene, a xylene, 
and isoparafTin, are suitable. 

[0025] Moreover, the X electrode 5 and the Y electrodes 6 and 7 are formed in said panel base 
material 2 top and bottom in drawing 1 . 

[0026] The X electrode 5 is the electrode pattern of the shape of a straight line which arranged 
two or more to the space and the perpendicular direction in drawing 1 , and was formed in them. 
[0027] The Y electrodes 6 and 7 are the electrode patterns of the shape of a straight line 
extended by the space and the perpendicular direction in drawing 1 , and are constituted by 
transparent electrodes, such as ITO. 

[0028] The Y electrodes 6 and 7 and the X electrode 5 are constituted so that it may cross at 
the include angle near a rectangular cross or it mutually, and between the X electrode 5 and the 
Y electrode 6 and between the X electrode 5 and the Y electrode 7, the power sources 9 and 10 
for control are connected. Therefore, it goes over a part for the intersection which the Y 
electrodes 6 or 7 and the X electrode 5 overlap all over said panel base material 2, it forms the 
so-called matrix, and drives it by time sharing. This time-sharing drive is performed by driver 
elements, such as IC which is not illustrated. 

[0029] Moreover, the perimeter and the lower part of said X electrode 5 are covered with the 
insulator base 11, and the perimeter and the upper part of said Y electrodes 6 and 7 are covered 
with the transparent insulating protective layer 12. Said especially insulator base 11 hopes that it 
is not transparent, glass, phenol resin, etc. are used, and synthetic resin, glass, etc., such as poly 
car PONETO with good transparency, polystyrene, and an acrylic, are used as said insulating 
protective layer 1 2. 

[0030] Said particle 3 for a display uses as a raw material the ferroelectric ball of the white 
which consists of barium titanate of about 0.05mm of mean diameters, as shown in drawing 2 , a 
part for the Johan bulb of the ferroelectric ball — blue — presenting (a blue part being called 
hereafter) — a bottom semi-sphere part — white — presenting (a white part being called 
hereafter) — polarization is carried out and said top semi-sphere part is constituted so that a 
negative charge may recognize a large number existence more as compared with said bottom 
semi-sphere part. 

[0031] Therefore, according to the polarity of a power source 9, orientation of the X electrode 5, 
the Y electrode 6, and the particle 3 for a display inserted in between is carried out. That is, as 
shown in drawin g 1 , when the Y electrode 6 is an anode plate, it rotates so that a blue part with 
many negative charges may approach the Y electrode 6. and it is stabilized after the top-most 
vertices of the blue part have approached said Y electrode 6 most. 

[0032] Moreover, according to the polarity of a power source 10, orientation of the particle 3 for 
a display inserted between the X electrode 5 and the Y electrode 7 is carried out like the above. 
That is, when the Y electrode 7 is cathode, it rotates so that a white part with much positive 
charge may approach the Y electrode 7, and it is stabilized after the top-most vertices of the 
white part have approached said Y electrode 7 most. 

[0033] And the image of arbitration can be displayed by switching the polarity of power sources 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi,eije 



05/06/28 



^- JPJ 0-21 4050,A [MEANS] 



3/4 ^—i> 



9 and 10 corresponding to the image data which should be displayed. 

[0034] Here, the manufacture approach of said particle 3 for a display is explained using drawing 
3 thru/or drawing 5 . 

[0035] Drawing 3 is drawing showing an electric polarization process, 
[0036] First, the coat 22 of polyvinyl alcohol is formed on the lower electrode plate 21 by 
distributing the dielectric ball 24 in the water solution of polyvinyl alcohol, coating these 
dispersion liquid on the lower electrode plate 21 by the spin coater, and drying this. At this time, 
for the volume decrease of the polyvinyl alcohol coat 22 by evaporation of moisture, as shown in 
drawing 3 , the upper half of the dielectric ball 24 is exposed, and a lower half is supported so 
that it may be buried in the polyvinyl alcohol coat 22. 

[0037] And the electric polarization of the dielectric ball 24 is carried out by dipping into the 
liquid 26 of high insulation filled by the container 28 where the up electrode plate 23 is contacted 
to said upper half of the dielectric ball 24 applied on the lower electrode plate 21, and connecting 
power-source 25 between the up electrode plate 23 and the lower electrode plate 21. for 
example, impressing the electrical potential difference of about 3kV for about 10 hours. Then, it 
takes out from a container 28, and the up electrode plate 23 is removed and is fully dried. 
[0038] The polarization plate 20 with which the dielectric ball 24 by which polarization was 
carried out by the above approach so that the upper part might serve as straight polarity and the 
lower part might serve as negative polarity was held at the lower electrode plate 21 and which is 
shown in drawing 4 is obtained. 

[0039] Next, as shown in drawing 5 , the sample table 31 of vacuum evaporationo equipment 30 
is equipped with said polarization plate 20; By setting the inside of vacuum evaporationo 
equipment 30 as a high vacuum condition, and heating said charge 33 of vacuum evaporationo 
material on said heating plate 32, after putting the charge 33 of vacuum evaporationo material of 
the copper phthalocyanine which presents blue on the heating plate 32 The film of the copper 
phthalocyanine which presents blue to the front face of the semi-sphere part which has exposed 
the dielectric ball 24 is vapor-deposited. 

[0040] If it dips in the acetone which added the surface active agent, when it picks out said 
polarization plate 32 from vacuum evaporationo equipment 30 after vacuum evaporationo 
termination, and the polyvinyl alcohol coat 22 will swell and soften, said dielectric ball 24 is 
separated from said polyvinyl alcohol coat. 

[0041] The particle 3 for a display which electric polarization was carried out [ particle ] to the 
big electric dipole moment as shown in drawing 2 by the above process, and had two colors 
allotted along the direction of polarization is obtained. 

[0042] Using coating equipment, 2 acidity-or-alkalinity silicone rubber which distributed the 
particle 3 for a display obtained as mentioned above is fabricated to tabular [ with a thickness of 
2mm ], and carries out heat hardening about 90 minutes at about 70 degrees C. And the panel 
base material 2 equipped with the particle 3 for a display into the spherical opening 4 filled with 
the insulating liquid 8 which consists of silicone oil is obtained by dipping the obtained silicone 
rubber plate into silicone oil for about 48 hours, and expanding silicone rubber. 
[0043] Then, a display unit 1 is obtained by putting said panel base material 2 between the 
insulating base 1 1 which is the glass plate with which the X electrode 5 which consists of a 
transparent electrode was formed, and the insulating protective layer 1 2 which is the glass plate 
with which the Y electrodes 6 and 7 which consist of a transparent electrode were formed. 
[0044] Next, the image display medium 40 which is the gestalt of operation of the second of this 
invention is explained with reference to a drawing. 

[0045] In drawing 6 , the binder layer 42 is formed in the front face of a base material 41, and, as 
for the image display medium 40, the capsule 44 for a display is held at the binder layer 42. Here, 
when the bottom semi-sphere part is buried in the binder layer 42, the capsule 44 for a display is 
held at the binder layer 42, and exposes a top semi-sphere part for image display. 
[0046] By using the particle 43 for a display, and the high insulation liquid 45 as an endocyst 
object, this endocyst object is enclosed with wallplates, such as resin, and said capsule 44 for a 
display is constituted. 

[0047] As said base material 41 , various papers, plastic film, paper, the synthetic paper of a film. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web,cgi_eije 



05/06/28 



JP.1 0-21 4050.A [MEANS] 



4/4 y<—V 



etc. are used 

[0048] The thing same as the particle 43 for a display and a high insulation liquid 45 as the 
gestalt of said first operation can be used. 

[0049] The capsule 44 for a display of said configuration is the following, and is made and 
obtained. 

[0050] Namely, by distributing the particle 43 for a display in the liquid of high insulation, mixing 
[ said dispersion liquid and ] and agitating the water with which these dispersion liquid and an 
almost equivalent emulsifier were added using a surfactant etc. The capsule 44 for a display of 
said configuration is obtained by obtaining an 0/W emulsification object, adding the prepolymer 
of the matter used as said wallplate. for example, melamine formaldehyde resin, and carrying out 
the hardening reaction of said prepolymer at about 70 degrees C from an aqueous-phase side, 
next, for 2 hours. 

[0051] In this way, the image display medium 40 shown in drawing 6 is obtained by making the 
water solution of high polymers, such as a polyvinyl pyrrolidone which constitutes the binder 
layer 42, distribute the obtained capsule 44 for a display^ applying these dispersion liquid to a 
base material 41 using coating equipment, and drying this. 

[0052] Like the insulator base 1 1 in a gestalt and the insulating protective layer 1 2 of said first 
operation, by putting between the plate-like part material of a lot or films with which the 
electrode was formed in the shape of a matrix, and impressing the electric field according to a 
picture signal, the image display medium 40 of said configuration can rotate the particle 43 for a 
display, and can carry out image display. 

[0053] Also moreover, by letting said image display medium 40 pass in said gap using the external 
electric^eld generator of a configuration of having arranged two needle electrodes which 
separate a predetermined gap and counter in the shape of Rhine, impressing the electrical 
potential difference according to a picture signal to each needle electrode Like the printed paper, 
it is lightweight, and the image display medium 40 which could display the image of arbitration on 
the image display medium 40. and displayed the image is excellent in portability, and easy 
handling. 

[0054] In addition, various modification is possible for this invention within limits which are not 
limited to the gestalt of the operation explained above and do not change the summary. 
[0055] For example, like the gestalt of operation mentioned above, electric polarization and 
coloring may be performed separately and may be performed to coincidence. 
[0056] Moreover, not only two colors but more than it is sufficient as the color scheme on the 
front face for a display of a particle. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline configuration of the display unit which is the gestalt 
of operation of the first of this invention. 

[Drawing 2] It is the enlarged drawing of the particle for a display used for said display unit. 
[Dr awin g 3] It is drawing explaining the production approach of said particle for a display. 
[Drawin g 4] It is drawing explaining the production approach of said particle for a display. 
[Drawing 5] It is drawing explaining the production approach of said particle for a display. 
[Drawing 6] It is drawing showing the outline configuration of the image display medium which is 
the gestalt of operation of the second of this invention. 
[Description of Notations] 

1 Display Unit 

2 Panel Base Material 

3 Particle for Display 
8 Insulating Liquid 
24 Dielectric Ball 

40 Image Display Medium 
44 Capsule for Display 
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DRAWINGS 
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[Drawing 5] 
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